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listen very carefully

I shall say this only once
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Control structures

statement statement statement

sequence

statement

statement

condition statement

conditional statement (branch)
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Control structures

repetitive statement (loop, repetition, iteration)

statement

condition

function (method)

function

function
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Control structures

• conditional statements

• repetitive statements

• functions
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Control structures

• conditional statements

• repetitive statements

• functions

repetitive statement (loop, repetition, iteration)

statement

condition
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Multiple assignment

names (namespace) objects (memory)

bruce

references

5

int

7

int

bruce = 5

print(bruce, end=' ')

bruce = 7

print(bruce)

as
si

gn
m

en
t.

p
y

$ python3 assignment.py

5

$

  7
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Updating variables

• assignment operator (=)

➢ expression on right-hand side is evaluated first

➢ then result is assigned to name on left-hand side

➢ new value of the variable may depend on the old

>>> x = x + 1

Traceback (most recent call last):

File "<stdin>", line 1, in <module>

NameError: name 'x' is not defined

>>> x = 0

>>> x = x + 1

>>> print(x)

1

xubuntu_logo
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Repetitive statements

• repetitive statement (loop)

➢ control structure that executes a sequence of statements

in succession, and jumps to the first statement after the 

last statement has been executed

➢ each cycle in which instructions of the control structure 

are executed sequentially is called an iteration

• usage

➢ manipulation of large amounts of data

▪ e.g. processing experimental data in tabular format

➢ iterative computation of result

▪ e.g. compute cumulative sum

▪ e.g. compute average of a series of numbers

xubuntu_logo
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False

True

statements

if

condition

While loop

False

True

while

condition

statements
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while boolean expression:    statements

while boolean expression:

statements

syntax
if boolean expression:    statements

if boolean expression:

statements

syntax

../les03/les3.doc
../les03/les3.doc
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False

True

statements

if

voorwaarde

While loop

False

True

while

voorwaarde

statements
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while boolean expression:    statements

while boolean expression:

statements

syntax
if boolean expression:    statements

if boolean expression:

statements

syntax

False

True

statements

if

condition
False

True

while

condition

statements

../les03/les3.doc
../les03/les3.doc
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While loop
xubuntu_logo

while boolean expression:    statements

while boolean expression:

statements

syntax

n = 10

while n > 0:

print(n)

n = n - 1

print('Ignition!')

example

co
u

n
td

o
w

n
.p

y

False

True

while

condition

statements

../les03/les3.doc
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While loop

False

True

while

condition

statements

xubuntu_logo

while boolean expression:    statements

while boolean expression:

statements

syntax

• flow of execution for a  while statement is as follows

1. evaluate condition

▪ Booleanse expression: True or False

2. condition is False

▪ exit while statement

▪ continue execution

at the next statement

3. condition is True

▪ execute statements in body

▪ go back to step 1

../les03/les3.doc
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Infinite loop

hint

the body of the loop should change the value of one
or more variables so that eventually the condition

becomes false and the loop terminates (infinite loop)

https://dodona.be/en/exercises/454607489/
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Counting digits

n = int(input('Enter a number: '))

m = n                  # remember value of n

count = 0              # initialize counter

while m:

count = count + 1

m = m // 10

print(n, 'has', count, 'digits.')

d
ig

it
s.

p
y

xubuntu_logo
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Counting odd digits

n = int(input('Enter a number: '))

m = n                  # remember value of n

count = 0              # initialize counter

while m:

digit = m % 10     # lookup last digit

if digit % 2:

count = count + 1

m = m // 10        # remove last digit

print(n, 'has', count, 'odd digits.')

o
d

d
_d

ig
it

s.
p

y

xubuntu_logo
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Syntactic sugar

• abbreviated syntax for incrementing a variable: +=

➢ increment value does not have to be 1

>>> count = 0

>>> count += 1

>>> count

1

>>> count += 1

>>> count

2

>>> count += 5

>>> count

7

xubuntu_logo
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Syntactic sugar

• abbreviated syntax for incrementing a variable: +=

➢ increment value does not have to be 1

➢ other abbreviations: -=, *=, /=, //= and %=

>>> count = 2

>>> count *= 5

>>> count

10

>>> count -= 4

>>> count

6

>>> count //= 2

>>> count

3

>>> count %= 2

>>> count

1

xubuntu_logo
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Tables
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n n2 n3

1 1 1

2 4 8

3 9 27

4 16 64

5 25 125

6 36 216

7 49 343

8 64 512

9 81 729

10 100 1000

Tables

n n2 n3

1 1 1

2 4 8

3 9 27

4 16 64

5 25 125

6 36 216

7 49 343

8 64 512

9 81 729

10 100 1000
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Tables

# print table of powers

print(1, end=' ')

print(1 ** 2, end=' ')

print(1 ** 3)

n n2 n3

1 1 1

2 4 8

3 9 27

4 16 64

5 25 125

6 36 216

7 49 343

8 64 512

9 81 729

10 100 1000

n n2 n3

1 1 1

2 4 8

3 9 27

4 16 64

5 25 125

6 36 216

7 49 343

8 64 512

9 81 729

10 100 1000

n n2 n3

1 1 1

2 4 8

3 9 27

4 16 64

5 25 125

6 36 216

7 49 343

8 64 512

9 81 729

10 100 1000

n n2 n3

1 1 1

2 4 8

3 9 27

4 16 64

5 25 125

6 36 216

7 49 343

8 64 512

9 81 729

10 100 1000
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Tables

# print table of powers

print(1, 1 ** 2, 1 ** 3)

n n2 n3

1 1 1

2 4 8

3 9 27

4 16 64

5 25 125

6 36 216

7 49 343

8 64 512

9 81 729

10 100 1000



xubuntu_logo

Tables

# print table of powers

print(1, '\t', 1 ** 2, '\t', 1 ** 3)

n n2 n3

1 1 1

2 4 8

3 9 27

4 16 64

5 25 125

6 36 216

7 49 343

8 64 512

9 81 729

10 100 1000
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# print table of powers

print(1, 1 ** 2, 1 ** 3, sep='\t')

print(2, 2 ** 2, 2 ** 3, sep='\t')

print(3, 3 ** 2, 3 ** 3, sep='\t')

print(4, 4 ** 2, 4 ** 3, sep='\t')

print(5, 5 ** 2, 5 ** 3, sep='\t')

print(6, 6 ** 2, 6 ** 3, sep='\t')

print(7, 7 ** 2, 7 ** 3, sep='\t')

print(8, 8 ** 2, 8 ** 3, sep='\t')

print(9, 9 ** 2, 9 ** 3, sep='\t')

print(10, 10 ** 2, 10 ** 3, sep='\t')

Tables

n n2 n3

1 1 1

2 4 8

3 9 27

4 16 64

5 25 125

6 36 216

7 49 343

8 64 512

9 81 729

10 100 1000

n n2 n3

1 1 1

2 4 8

3 9 27

4 16 64

5 25 125

6 36 216

7 49 343

8 64 512

9 81 729

10 100 1000

n n2 n3

1 1 1

2 4 8

3 9 27

4 16 64

5 25 125

6 36 216

7 49 343

8 64 512

9 81 729

10 100 1000

n n2 n3

1 1 1

2 4 8

3 9 27

4 16 64

5 25 125

6 36 216

7 49 343

8 64 512

9 81 729

10 100 1000

n n2 n3

1 1 1

2 4 8

3 9 27

4 16 64

5 25 125

6 36 216

7 49 343

8 64 512

9 81 729

10 100 1000

n n2 n3

1 1 1

2 4 8

3 9 27

4 16 64

5 25 125

6 36 216

7 49 343

8 64 512

9 81 729

10 100 1000

n n2 n3

1 1 1

2 4 8

3 9 27

4 16 64

5 25 125

6 36 216

7 49 343

8 64 512

9 81 729

10 100 1000

n n2 n3

1 1 1

2 4 8

3 9 27

4 16 64

5 25 125

6 36 216

7 49 343

8 64 512

9 81 729

10 100 1000

n n2 n3

1 1 1

2 4 8

3 9 27

4 16 64

5 25 125

6 36 216

7 49 343

8 64 512

9 81 729

10 100 1000

n n2 n3

1 1 1

2 4 8

3 9 27

4 16 64

5 25 125

6 36 216

7 49 343

8 64 512

9 81 729

10 100 1000

code duplication (DRY)

https://en.wikipedia.org/wiki/Don%27t_repeat_yourself
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Tables

# print table of powers

n = 1

while n <= 10:

print(n, n ** 2, n ** 3, sep='\t')

n += 1

n n2 n3

1 1 1

2 4 8

3 9 27

4 16 64

5 25 125

6 36 216

7 49 343

8 64 512

9 81 729

10 100 1000
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Tables

# print table of powers

n = 1

while n <= 1000:

print(n, n ** 2, n ** 3, sep='\t')

n += 1

n n2 n3

1 1 1

2 4 8

3 9 27

4 16 64

5 25 125

6 36 216

7 49 343

8 64 512

9 81 729

10 100 1000



xubuntu_logo

Tables

# print table of powers

n = 1

while n <= 1000:

print(n, end='\t')

print(n ** 2, end='\t')

print(n ** 3)

n += 1
n n2 n3

1 1 1

2 4 8

3 9 27

4 16 64

5 25 125

6 36 216

7 49 343

8 64 512

9 81 729

10 100 1000
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Tables

# print table of powers

n = 1

while n <= 1000:

print(n ** 1, end='\t')

print(n ** 2, end='\t')

print(n ** 3)

n += 1
n n2 n3

1 1 1

2 4 8

3 9 27

4 16 64

5 25 125

6 36 216

7 49 343

8 64 512

9 81 729

10 100 1000
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Tables

# print table of powers

n = 1

while n <= 1000:

m = 1

while m <= 3:

print(n ** m, end='\t')

m += 1

print()

n += 1

n n2 n3

1 1 1

2 4 8

3 9 27

4 16 64

5 25 125

6 36 216

7 49 343

8 64 512

9 81 729

10 100 1000



xubuntu_logo

Tables

# print table of powers

n = 1

while n <= 1000:

m = 1

while m <= 10:

print(n ** m, end='\t')

m += 1

print()

n += 1

n n2 n3

1 1 1

2 4 8

3 9 27

4 16 64

5 25 125

6 36 216

7 49 343

8 64 512

9 81 729

10 100 1000
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Multiplication table

# 10 x 10 multiplication table

n = 1

while n <= 10:

m = 1

while m <= 10:

print(n * m, end='\t')

m += 1

print()

n += 1

1 2 3 4 5 6 7 8 9 10

1 1 2 3 4 5 6 7 8 9 10

2 2 4 6 8 10 12 14 16 18 20

3 3 6 9 12 15 18 21 24 27 30

4 4 8 12 16 20 24 28 32 36 40

5 5 10 15 20 25 30 35 40 45 50

6 6 12 18 24 30 36 42 48 54 60

7 7 14 21 28 35 42 49 56 63 70

8 8 16 24 32 40 48 56 64 72 80

9 9 18 27 36 45 54 63 72 81 90

10 10 20 30 40 50 60 70 80 90 100
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Compound data types
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Compound data types

• compound data type: data type composed of elements 

that are themselves objects of another data type

➢ string

➢ list

➢ tuple

➢ set

xubuntu_logo

>>> s = 'spam'

>>> l = [2, 4, 6, 8, 10, 8, 6, 4, 2]

>>> t = ('b', 'a', 'n', 'a', 'n', 'a')

>>> v = {'b', 'a', 'n', 'a', 'n', 'a'}

>>> v

{'a', 'b', 'n'}
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Iterators

• iterator: object associated with compound type that can be 

used to traverse elements of the compound type one by one

xubuntu_logo

>>> s = 'spam'

>>> iterator = iter(s)

>>> next(iterator)

's'

>>> next(iterator)

'p'

>>> next(iterator)

'a'

>>> next(iterator)

'm'

>>> next(iterator)

Traceback (most recent call last):

File "<stdin>", line 1, in <module>

StopIteration
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For loop

• iterator: object associated with compound type that can be 

used to traverse elements of the compound type one by one

• for loop

➢ uses iterator to traverse elements of compound type

➢ during each iteration step, next element is assigned to variable

xubuntu_logo

>>> word = 'spam'

>>> for letter in word:

...     print(letter)

...

s

p

a

m

>>>
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Range function

• creates an iterator of integers

➢ range(n): 0, 1, …, n-1

➢ range(m, n): m, m+1, …, n-1

➢ range(m, n, p): m, m+p, …, m+kp

▪ with k following the condition m+kp < n ≤ m+(k+1)p

xubuntu_logo

>>> list(range(10))

[0, 1, 2, 3, 4, 5, 6, 7, 8, 9]

>>> list(range(3, 10))

[3, 4, 5, 6, 7, 8, 9]

>>> list(range(3, 10, 2))

[3, 5, 7, 9]

>>> list(range(10, 0, -1))

[10, 9, 8, 7, 6, 5, 4, 3, 2, 1]
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Table of powers

# print table of powers

for n in range(1, 11):

for m in range(1, 4):

print(n ** m, end='\t')

print()

n n2 n3

1 1 1

2 4 8

3 9 27

4 16 64

5 25 125

6 36 216

7 49 343

8 64 512

9 81 729

10 100 1000
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Table of powers

# print table of powers

for n in range(10):

for m in range(3):

print((n + 1) ** (m + 1), end='\t')

print()

n n2 n3

1 1 1

2 4 8

3 9 27

4 16 64

5 25 125

6 36 216

7 49 343

8 64 512

9 81 729

10 100 1000
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Multiplication table

# 10 x 10 multiplication table

for n in range(10):

for m in range(10):

print((n + 1) * (m + 1), end='\t')

print()

1 2 3 4 5 6 7 8 9 10

1 1 2 3 4 5 6 7 8 9 10

2 2 4 6 8 10 12 14 16 18 20

3 3 6 9 12 15 18 21 24 27 30

4 4 8 12 16 20 24 28 32 36 40

5 5 10 15 20 25 30 35 40 45 50

6 6 12 18 24 30 36 42 48 54 60

7 7 14 21 28 35 42 49 56 63 70

8 8 16 24 32 40 48 56 64 72 80

9 9 18 27 36 45 54 63 72 81 90

10 10 20 30 40 50 60 70 80 90 100
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For or while ?
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For or while ?

• for loops
➢ number of iterations is fixed at the start of the loop

➢ traversing elements of collection type using an iterator

• while loops
➢ each iteration has an associated condition that determines 

whether or not a new iteration should be started
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For or while ?

number of laps is
fixed for a F1 race

MTX races take
20 minutes + 2 laps

for while



xubuntu_logo

Homework (next lecture)

• course book

➢ read chapter 4 (strings)

➢ read chapter 6 (functions)

• read problem description of demo exercises

➢ Caesar cipher

➢ Letter soup

➢ Toothpicks

➢ Emirp

➢ Sanger sequencing

➢ Mobile synonyms

https://dodona.be/en/exercises/105361566/
https://dodona.be/en/exercises/2033925472/
https://dodona.be/en/exercises/1980381934/
https://dodona.be/en/exercises/1637507257/
https://dodona.be/en/exercises/144497797/
https://dodona.be/en/exercises/1858246142/
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Homework (hands-on sessions)

• mandatory exercises of series 03 (control loops)

(deadline Tuesday, October 14, 2025, 22:00)

➢ ISBN (demo)

➢ Chaos

➢ German tanks

➢ Monkeys and coconuts

➢ Pythagorean triples

➢ Hitchhikers problem

http://www.mathworks.com/matlabcentral/fx_files/27297/1/video.jpg

video

https://dodona.be/en/courses/5090/series/58574/activities/1898834779/
https://dodona.be/en/courses/5090/series/58574/activities/1303919335/
https://dodona.be/en/courses/5090/series/58574/activities/1100982831/
https://dodona.be/en/courses/5090/series/58574/activities/654951832/
https://dodona.be/en/courses/5090/series/58574/activities/683768040/
https://dodona.be/en/courses/5090/series/58574/activities/1432498809/
https://youtu.be/I8cdHd-O4-8
https://youtu.be/I8cdHd-O4-8
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Questions or remarks ?
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The sky is the limit …

"Bis repetita placent"

⎯ Horatius, Ars Poetica 365

Horatius

65-8BC
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